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doi:10.1016/j.hkpj.2012.01.004Abstract There have been few studies on quality of life (QoL) of Nigerian stroke survivors and
none have reported QoL over a long period. This study describes QoL in Nigerian stroke survi-
vors over the first 12 months post-stroke. Sixty-five (33 male and 32 female) stroke survivors
were recruited within 72 hours of stroke onset. QoL and depression were assessed monthly
for 12 months using the Stroke-Specific Quality of Life Scale and Center for Epidemiologic
Studies Depression Scale. Data were analysed using the KruskaleWallis test, Friedman test
and logistic regression. Fifty-five participants (aged 57.4 14.8 years) completed this study.
QoL improved significantly from onset to 6 months but nonsignificantly from 6 months to 12
months. Most (85.2%) stroke survivors had severe depression at 1 month. At 3 months, marital
status and spousal support had a significant positive influence on QoL. At 6, 9 and 12 months,
marital status, spousal support, educational qualification, and occupational status had a signif-
icant positive influence on QoL. Depression was a major determinant of QoL at 3, 6, 9 and 12
months. Our findings suggest that QoL of Nigerian stroke survivors is low at stroke onset,
increases steadily during the first 6 months and little between 6 months and 12 months
post-stroke; is influenced positively by marital status, spousal support, educational qualifica-
tion and occupational status; and negatively influenced by age and depression.
Copyright ª 2012, Elsevier. All rights reserved.Introduction
Quality of life (QoL) is individuals’ perception of their
position in life in the context of the culture and value
system in which they live and in relation to their goals,of Physiotherapy, College of
ba, Lagos, Nigeria.
ng (C.A. Gbiri).
ight ª 2012, Elsevier. All rights reexpectations, standards, and concerns [1]. At the patient
level, QoL is perceived as the result of a complex process of
interaction between personal traits, medical outcome,
coping behaviour, social support and the quality of received
health care [2]. Measuring QoL is useful in gaining a better
understanding of patients’ reaction to illness and in moni-
toring the efficacy of healthcare interventions [3,4]. QoL
has been used to measure outcomes of rehabilitation pro-
grammes and evaluate service delivery [5e8]. It has also
has been used to evaluate and monitor the outcome of
rehabilitation in patients with stroke [3,4,9,10]. Studiesserved.
19have revealed that stroke is one of the major illnesses that
have a negative influence on the QoL of an individual
[3,6,8,11e13].
The actual incidence of stroke in Nigeria has not been
established (available data are hospital-based), although it
seems to be on the increase. In the late 1970s, the inci-
dence of stroke in Nigeria was estimated to be 26 per
100,000 of the population [14] whereas the estimated
number was 116 per 100,000 of the population in the early
21st century [15]. Stroke has also been reported to account
for between 1.8% and 15.6% of all deaths in most tertiary
healthcare institutions in Nigeria [15e22].
The QoL of stroke survivors in Nigeria has been previ-
ously reported. Akinpelu and Gbiri [23] have reported that
the QoL of a group of Nigerian stroke survivors was signifi-
cantly lower than that of their age-matched apparently
healthy controls. Owolabi [24] and Gbiri et al [25] have also
reported that stroke has a negative impact on the QoL of
Nigerian stroke survivors. However, changes in the QoL of
stroke survivors in Nigeria during the first year post-stroke
have not been previously reported. The aim of this
prospective observational study was to describe the pattern
of QoL of stroke survivors during the first 12 months post-
stroke and to determine the influence of selected socio-
demographic variables on QoL during the period.Methods
This prospective observational study was approved by the
University of Ibadan/University College Hospital Research
Ethics Committee. Sample size was calculated a priori using
Cohen [26] formula and data from previous reports on
stroke in Nigeria [a-confidence interval (CI) of 1.96; b-CI of
0.84, and 0.5 medium effect). The calculated sample size
was 32 but was increased to 50 to allow for possible attri-
tion and mortality. A total of 65 consecutive patients with
first episode of stroke were recruited into the study from
the Accident and Emergency unit of the University College
Hospital, Ibadan, Nigeria between April and July 2008. Only
those who reported to the hospital within 72 hours of onset
of stroke were recruited into the study. Informed consent
was obtained initially by proxy from patients’ relatives
(when the patients were still unconscious) and later from
the patients (at conscious and stable state) after explana-
tion of the purpose and procedure of the study.
Participants’ sociodemographics were obtained from
hospital files and through interview of proxies and
patients. Stroke severity was assessed using the National
Institute of Health Stroke Scale. The 10th edition of the
International Classification of Diseases (ICD-10) was used to
diagnose and classify depression, and the Center for
Epidemiological Studies Depression Scale (CES-D) was used
to assess the severity of depression in the participants.
Evaluation of depression was delayed for some patients
until they regained consciousness (all participants regained
consciousness within 14 days post-stroke). The CES-D was
used to categorize depression into none (0e15 points), mild
(16e26 points), and major ( 27 points). The ICD-10 was
used to diagnose depression and classify its severity (mild,
moderate or severe). The QoL was assessed within 72 hours
of stroke onset and at every subsequent month for 12months, using the Stroke Specific Quality of Life Scale
(SS-QOL, version 2.0), which was administered through
interview. The SS-QOL is a 49-item scale, rated on a five-
point ordinal scale from “couldn’t do it at all” to “any
trouble at all”. It has 12 subscales that have been shown to
demonstrate adequate to excellent internal consistency
(0.75< Cronbach’s a< 0.89). Most domains of SS-QOL
showed moderate correlation (r2 rangeZ 0.3e0.5) with
similar domains of established outcome measures such as
the Barthel Index and the 36-Item Short Form Health Survey
(SF-36), and showed moderate responsiveness (standard-
ized effect sizes > 0.4) to change in most of its domains at 1
and 3 months post-stroke [27e29]. The SS-QOL has
a broader coverage of functions typically affected by stroke
and asks questions in a way that is meaningful to stroke
survivors [27]. It covers three areas that have been found
important to stroke survivors, which are language, use of
paretic upper extremity and family roles [28e30]. It
consists of 12 domains: energy, family role, language,
mobility, mood, personality, self care, social role, thinking,
upper extremity function, vision and work/productivity
[28e30]. Studies have shown agreement (with Interclass
Correlation Coefficient values ranging from 0.67 to 0.78)
between proxy and self ratings on the SS-QOL [28e30].
Initial assessment of participants’ QoL was by proxies
(because participants were either unconscious or unstable)
and later assessments were by participants themselves.
Participants received physiotherapy on average three times
weekly throughout the study period. Data were summarised
using descriptive statistics. The data were tested for
normality before inferential statistics were used for the
data analysis. The KruskaleWallis test was used to find the
influence of selected sociodemographic variables on QoL.
The Friedman test was used to examine differences in the
QoL at 3, 6, 9 and 12 months post-stroke. Logistic regression
analysis was used to explore the determinants of QoL at the
post-stroke periods. The level of significance was set at
0.05.Results
Sixty-five (31 ischaemic and 34 haemorrhagic) patients with
stroke were recruited, however, only 55 (28 male and 27
female) completed the study. Ten individuals with hae-
morrhagic stroke died within 1 week of entering the study.
Their mean age was 57.4 14.8 years (range: 20e90 years).
Most of the participants (89.2%) belonged to the 40e79
years age group, and 10.8% were in the 20e39 years age
group. Forty-two (76.9%) participants were married and 30
(55.4%) of them into a monogamous setting (Table 1). Most
of the participants (75.4%) enjoyed spousal support
following their stroke (Table 1). Thirty-one (56.4%) partici-
pants were either non-skilled or semi-skilled workers and
12.7% were either retired or unemployed (Table 1). Seven-
teen (12.7%) had either no formal or primary education,
whereas 27.3% had post-secondary education (Table 1).
All the participants had hemiplegia/hemiparesis. The
left side of the brain was affected in 83.1% of the partici-
pants. One-fifth of the participants were aphasic but
without cognitive deficit at 1 month post-stroke, 9.1% at 3
months post-stroke, and by 4 months post-stroke, none was
Table 1 Sociodemographic variables of the participants
Variables N % frequency
Marital status
Singled 3 4.6
Married 42 76.9
Widowed/separated 10 18.5
Type of marriage
Monogamy 30 55.4
Polygamy 22 40.0
Not applicable 3 4.6
Highest educational qualification
Non-formal/primary 17 30.8
Secondary 23 41.5
Post-secondary/university 15 27.7
Occupational status
Students 3 4.6
Non-skilled/semi-skilled 31 56.9
Skilled/professional 14 26.2
Retiree/unemployed 7 12.3
Spouse support
Not applicable 3 4.6
Spouse support 41 75.4
No spouse support 11 20.0
20 C.A. Gbiri, A.O. Akinpeluaphasic. The period of inpatient care for the participants
was 1e12 weeks with a mean of 5.8 3.2 weeks. At
discharge from inpatient setting, 27.3% of the participants
were totally dependent, 18.2% were able to ambulate
without aid/supports, 14.6% with aids/supports, 16.4% with
mild assistance, and 23.6% needed moderate to maximal
assistance for ambulation. The average depression score on
the CES-D was 36.3 11.8 at stroke onset, 38.3 9.5 at 3
months post-stroke, and 20.5 9.0 at 6 months post-stroke.
Most (85.2%) of the participants had severe depression at 1
month post-stroke. Depression scores gradually increased
from onset to 4 weeks with a smaller increase through toTable 2 QoL scores over 12 months post-stroke
Domain 3 mo 6 mo
Mean SD Mean S
Energy 5.16 3.62 13.16
Family role 6.78 2.17 10.42
Language 15.19 5.27 24.11
Mobility 7.47 3.92 23.43
Personality 6.68 3.39 20.58 1
Self-care 6.09 3.20 20.11 1
Mood 7.07 4.42 22.04 1
Social role 4.09 3.23 14.32
Thinking 6.07 4.34 9.12
Upper limb 3.11 1.45 18.17
Vision 13.21 2.14 13.84
Productivity 3.11 2.34 10.11
Total QoL 103.23 12.86 203.11 1
QoLZ quality of life; SDZ standard deviation.week 6, and gradually decreased through to 6 months post-
stroke.
The mean QoL score at onset (14.5) significantly
increased to 103.2 at 3 months (p< 0.001) and to 210 at 6
months (p< 0.001) post-stroke (the maximum obtainable
score was 245) (Table 2 and Fig. 1). The normality test
showed that the QoL scores of the participants were not
normally distributed. There was a nonsignificant increase in
QoL to 215.27 at 9 months post-stroke (pZ 0.724), and
then to 222.43 at 12 months post-stroke (pZ 0.771)
(Fig. 1). Side of brain lesion had no significant influence
(pZ 0.091) on QoL over the 12-month period. The partici-
pants in the younger age group had better QoL than the
older age groups throughout the study period (Tables 3 and
4). Participants who were married had significantly higher
QoL (pZ 0.021) at 3, 6, 9 and 12 months post-stroke than
those who were single, separated or divorced (Tables 3 and
4). The QoL of participants who enjoyed spousal support
was significantly higher (pZ 0.012) at 3, 6, 9 and 12 months
post-stroke than those who did not and those who were not
married. The higher the educational qualification of the
participants at stroke onset, the better (p< 0.001) their
QoL at 3, 6, 9 and 12 months post-stroke (Tables 3 and 4).
Professionals and skilled workers had significantly higher
QoL (pZ 0.014) at 3, 6, 9 and 12 months post-stroke than
the students, unemployed or non-skilled and semi-skilled
workers (Tables 3 and 4).
The determinants of positive QoL at 3 months post-stroke
were higher occupational status [adjusted odds ratio (AOR)
Z 0.79; p< 0.001), being married (AORZ 0.52; p< 0.001),
presence of spousal support (AORZ 0.99; p< 0.001) and
higher educational qualifications (AORZ 0.56; p< 0.001).
The determinants of negative QoL were increase in age
(AORZ0.87; p< 0.001) and severity of depression
(AORZ0.72; p< 0.001). QoL was positively affected at
6 months post-stroke by occupational status (AORZ 0.52;
p< 0.001), marital status (AORZ 0.68; p< 0.001), spousal
support (AORZ 0.98; p< 0.001) and educational qualifica-
tions (AORZ 0.67; p< 0.001), and negatively by age
(AOR, e0.78; p< 0.001) and depression (AORZ0.93;
p< 0.001). The determinants of positive QoL at 9 months9 mo 12 mo
D Mean SD Mean SD
5.62 14.06 6.30 14.11 6.41
7.19 11.27 6.21 11.45 5.01
8.32 24.39 7.27 24.72 6.46
7.97 24.13 8.19 25.14 9.12
1.39 21.18 13.83 22.12 13.13
3.12 22.19 11.21 23.11 13.12
4.14 23.17 9.14 23.28 10.17
6.27 16.11 8.12 16.12 5.23
5.33 10.01 3.39 10.77 4.13
5.15 19.11 8.84 19.79 7.48
4.11 13.91 4.14 14.11 5.10
4.44 11.11 6.12 11.73 6.83
6.74 215.67 17.34 222.43 16.14
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Figure 1 Pattern of quality of life of stroke survivors from 1 month to 12 months post-stroke.
21post-stroke were higher occupational status (AORZ 0.65;
p< 0.001), being married (AORZ 0.87; p< 0.001), pres-
ence of spousal support (AORZ 0.98; p< 0.001) and higher
educational qualifications (AORZ 0.77; p< 0.001). The
determinants of negative QoL were increase in age (AORZ
0.82; p< 0.001) and severity of depression (AORZ0.74;
p< 0.001). QoL was positively affected at 12 months post-
stroke by occupational status (AORZ 0.87; p< 0.001),
marital status (AORZ 0.67; p< 0.001), spousal support
(AORZ 0.97; p< 0.001) and educational qualifications
(AORZ 0.76; p< 0.001), and negatively affected by age
(AORZ0.87; p< 0.001) and depression (AORZ0.78;Table 3 Influence of selected sociodemographic variables
on quality of life at 12 months post-stroke
Variables Mean rank Kw values df p values
Age (y)
20e39 42.5 21.2 2 < 0.001
40e59 30.7
60e79 12.6
Marital status
Single 30.2
Married 47.0 9.57 3 0.021
Widowed 15.7
Separated 22.0
Occupational status
Professional 40.0 20.00 4 0.014
Skilled 30.9
Semi-skilled 27.3
Non-skilled 11.5
Students 14.3
Educational qualification
University 42.0 22.03 4 < 0.001
Post-secondary 35.4
Secondary 30.1
Primary 19.5
Non-formal 11.5
Spousal support
Present 29.9 6.26 1 0.012
Absent 17.2
p< 0.05 considered as significant.
dfZ degrees of freedom; KwZ Kruskal-Wallis.p< 0.001). There was a significant difference in the QoL of
the participants from onset through to 12 months post-
stroke (Tables 5 and 6).
Discussion
The age of the participants in this study shows that stroke
occurs frequently in middle age and old age. This is
consistent with the findings from previous studies
[8,10,15,19e23,25,31,32]. The finding that 10.8% of the
participants were between 20 years and 30 years agrees
with a previous study from Nigeria [33], and confirms that
stroke is a public health concern in Nigeria. This observa-
tion calls for public health education by all healthcare
providers in Nigeria. Such health education programmes
should aim at bringing about behavioural changes that
will reduce the risk of stroke in adult Nigerians, especially
young adults. The fact that the QoL scores of youngerTable 4 Post-hoc analysis of the influence of selected
socio-demographic variables on quality of life of the
participants at 12 months post-stroke
Test
variable (I)
Test
variable (J)
Mean
difference
(I-J)
Standard
error
p
value
Age group
2039 4059 10.80 1.91 0.033
6079 22.42 2.21 < 0.001
Marital status
Married Single 20.2 2.76 0.022
Widowed 35.7 1.87 < 0.001
Separated 32.0 1.90 < 0.001
Occupational status
Professional Skilled 10.87 1.91 0.041
Semi-skilled 17.21 1.67 0.021
Non-skilled 22.42 1.98 < 0.001
Students 27.21 1.77 < 0.001
Educational qualification
University Post-secondary 15.43 2.21 0.021
Secondary 30.14 1.89 < 0.001
Primary 35.54 1.98 < 0.001
Non-formal 41.53 2.01 < 0.001
p< 0.05 considered as significant.
Table 5 Comparison of QoL over the 12-month period
Variables Mean SD Mean rank c2 df p value
QoL score at 1 mo 5.32 2.41 1.14 598.62 11 < 0.001
QoL score at 2 mo 87.41 10.23 3.02
QoL score at 3 mo 103.23 12.86 5.00
QoL score at 4 mo 123.42 12.98 7.25
QoL score at 5 mo 142.52 14.12 11.97
QoL score at 6 mo 203.11 16.74 10.95
QoL score at 7 mo 210.11 17.11 9.95
QoL score at 8 mo 212.41 17.12 8.95
QoL score at 9 mo 215.67 17.34 7.95
QoL score at 10 mo 218.46 17.22 6.00
QoL score at 11 mo 220.11 16.89 3.98
QoL score at 12 mo 222.43 16.14 1.86
p< 0.05 considered as significant.
dfZ degrees of freedom; QoLZ quality of life; SDZ standard deviation.
22 C.A. Gbiri, A.O. Akinpelustroke survivors was higher at all stages of the post-stroke
recovery than those of older ones implies that age has
a negative influence on the QoL of stroke survivors.
The equal distribution of male and female participants
in this study suggests that stroke affects both sexes equally
in Nigeria. It is however difficult to generalise the results
of this study to the Nigerian population, because of the
relatively small sample size and the fact that it was con-
ducted in a tertiary healthcare institution. However,
previous research has reported that the incidence is usually
greater in men than women under 65 years of age, but
equalises as age increases [34].
Although, the results of this study showed that the
QoL of the participants improved significantly over the 12-
month period, it remained relatively lower than the total
obtainable score throughout the 12 months. This finding is
in agreement with previous studies [2,11,12,23,35e38].
This may be attributed to the early onset and long-term
depression in the participants. Emotional factors have
been indicated as a major contributor to poor QoL among
patient with stroke [23,25]. Therefore, the low QoL ratings
for the participants at onset could be attributed to the
emotional response of participants (and relatives) to stroke
because it is a sudden attack. The fact that the initial
assessment of participants’ QoL was through proxy could beTable 6 Post hoc analysis of comparison of QoL over the 12-mo
Test variable (I) Testing month (J) M
QoL score at 6 month QoL score at 1 month 52
QoL score at 2 month 40
QoL score at 3 month 32
QoL score at 4 month 22
QoL score at 5 month 14
QoL score at 7 month 9
QoL score at 8 month 11
QoL score at 9 month 15
QoL score at 10 month 17
QoL score at 11 month 17
QoL score at 12 month 17
p< 0.05 considered as significant.
QoLZ quality of life.a limitation to this study. QoL has been shown to be better
assessed through an individual’s view rather than from that
of a third party [39]. However, this may not be a major
limitation because the proxy assessment was only done
once, and previous studies have shown adequate correla-
tion between proxy and self assessment of the SS-QOL
questionnaire [28e30].
The finding that participants’ QoL significantly improved
from stroke onset up to 6 months post-stroke supports the
reported inter-dependency between QoL and functional
recovery in stroke survivors [40]. Improvement in function
may translate to improvement in QoL [40]. Neurological
recovery in patients with a stroke peaks within the first 1e3
months, whereas overall functional recovery remains rela-
tively stable between 6 months and 3 years after a stroke
[40]. However, we did not assess functional status in this
study.
The fact that participants with higher educational
qualifications had higher QoL could be attributed to
knowledge, which may translate to adherence and
compliance with care. Knowledge may also influence
expectation regarding recovery from a state of illness.
Expectation and aspiration may have contributed to the
better QoL observed in professionals and skilled workers
than in people on the lower cadres of the occupationalnth period
ean difference (I-J) Standard error p value
.41 3.02 < 0.001
.23 3.11 < 0.001
.86 6.03 < 0.001
.98 7.22 < 0.001
.12 11.90 < 0.001
.11 9.99 < 0.001
.12 8.98 < 0.001
.34 7.95 < 0.001
.22 6.20 < 0.001
.89 3.95 < 0.001
.14 1.89 < 0.001
23ladder. The higher QoL enjoyed by the more educated
subjects may also be explained by their level of income.
However, the influence of economic status on their QoL was
not assessed in this study. Motivation and emotional
stability may explain the finding that those who were
married and those who had support from spouses and
families had better and faster QoL improvement. Recovery
of function after stroke has been shown to depend on the
patient’s motivation, ability to learn and family support,
and the quality and intensity of therapy [40]. Social support
has also been shown to reduce the incidence of depression
among stroke survivors and improve QoL post-stroke [25].
Social support may play a pivotal role in improving morale
and restoration of independency of an individual who has
hitherto been apparently healthy and suddenly becomes
down with illness and totally dependent. This may explain
the dual influence of social support and marital status
during the first 3 months and their major influence during
the next 3 months post-stroke.
Our findings suggest that the QoL of Nigerian stroke
survivors is very low at stroke onset, increases steadily
during the first 6 months and little between 6 months and
12 months post-stroke; is influenced positively by marital
status, spousal support, educational qualification and
occupational status; and is negatively influenced by age
and depression. Efforts to reduce emotional problems and
improve social support may increase QoL of stroke survi-
vors. This may be the focus of future studies.References
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